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DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: 
Paragraph 35 - "quadruple formation" should be "quadrupole formation" 
Paragraph 38 - bump 250 is not shown in any of the figures 
Paragraph 38 - "Top section 234" needs to be "top section 224" 
Paragraph 39 - parts 233, 236, 237 are not shown in the figures 
Paragraph 57 - no figures 2e-2f are shown 
Appropriate correction is required. 

Drawings 

The drawings are objected to as failing to comply with 37 CFR i.84(p)(s) because they 
include the following reference character(s) not mentioned in the description: Figure 1 a, part 11. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 
1.121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each drawing 
sheet submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 
Claim Objections 

Claims 31 and 32 are objected to because of the following informalities: "measures 
structural element" should be "measured structural element". Appropriate correction is 
required. 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claimi3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claims 13 recites the limitation "the at least one additional reference structural element" 
in line 4. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

Claims 1-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Kochi et al. 

(USPAPN 20Q2/017Q812). 

Regarding Claim 1, Kochi et al. teach a method for determining a cross sectional 
feature (any feature with a width or height on a substrate) of a measured structural element 
(specimen 9) having a sub-micron cross section, the cross section is defined by an intermediate 
section that is located between a first and a second traverse sections (Figure 11, part S310 and 
page 2, paragraph 14, between the reference marks), the method comprising the steps of: 
scanning, at a first tilt state, a first portion of a reference structural element and at least the first 
traverse section of the measured structural element, to determine a first relationship between 
the reference structural element and the first traverse section (Figure 11, part S316); scanning, at 
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a second tilt state, a second portion of a reference structural element and at least the second 
traverse section of the measured structural element, to determine a second relationship between 
the reference structural element and the second traverse section (Figure 11, part S316 and page 1, 
paragraph 11 "detecting data three dimensionally means that the electron beam 7 is irradiated to 
the specimen holder 3 at different, first and second angles and first and second data of the 
specimen 9 are detected with the electron beam detecting section 4," second data means second 
relationship with the reference mark to the substrate); and determining a cross sectional feature 
of the measured structural element in response to the first and second relationships (page 1, 
paragraph 13, "shape measuring section 32 for measuring the shape of the specimen 9 on the 
basis of the data corrected with the data correcting section 31" 3d image ~ cross sectional feature 
where corrected data comes from 1st and 2nd relationships). 

Claim 2- Kochi et al. teach a method of claim 1 wherein the first relationship is a 
distance between a certain point of the reference structural element and a first edge of the first 
traverse section (Figures ia-2b, showing the di2 and d23 and corrected deviation after angle 
images, used to create figure 2b). 

Claim 3- Kochi et al. teach a method of claim 2 wherein the first edge of the measured 
structural element and the certain point of the reference structural element are substantially 
located on the same plane (Figure 4c, point where first edge meets reference structural element 
40). 

Claim 4 - Kochi et al. teach a method of claim 1 wherein a height of the certain point of 
the reference structural element is much smaller than a height of the measured structural 
element (Figure 4c, reference template 40 much smaller than 40 a/b measured structural 
element). 
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Claim 5- Kochi et al. teach a method of claim 1 further comprising a preliminary step of 
generating the reference structural element at the vicinity of the measured structural element 
(Figure 11, S310-S316). 

Claim 43-Kochi et al. teach the system of claim 1 wherein the first relationship is 
determined in response to the scan at the first tilt state and wherein the second relationship is 
determined in response to the scan at the second tilt state (page 1, paragraph 11). 

Claim 44- Kochi et al. teach the method of claim 43 wherein the processor is capable of 
determining the cross sectional feature in response to additional relationships between the 
measured structural element and additional reference elements (shape measuring section 32, 
page 2, paragraph 23). 

Claims Q. 15, 25. 37. 42 and 45 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Takane et al. (USPAPN 2003/0010914). 

Regarding Claim 9, Takane et al. teach a method for determining a cross sectional 
feature of a measured structural element having a sub-micron cross section, the cross section is 
defined by an intermediate section that is located between a first and a second traverse sections 
(Figures 1 and 2, sides are traverse sections, depression/protrusion is the cross section), the 
method comprising the steps of: scanning, at a first tilt state (tilt state is a tilt of 0°), a first 
portion of a reference element and at least the first traverse section of the measured structural 
element (Figure 10, part 1002), to determine a first relationship between the reference 
structural element and the first traverse section and to determine whether to perform an 
additional scanning (page 5, paragraphs 72-73, and Figure 10, part 1004); scanning, in response 
to the determination of whether to perform an additional scanning (Figure 10, part 1004), at a 
second tilt state (Figure 10, part ioo4-> 1006), a second portion of a reference element and at 
least the second traverse section of the measured structural element, to determine a second 
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relationship between the reference structural element and the second traverse section (page 
6,col's 93 - 94: discussion of data 0,1 used for length measurement); and determining a cross 
sectional feature of the measured structural element in response to at least the first relationship 
(Figure 10, parts 1013 and 1014). 

Claim 10-Takane et al. teach the method of claim 9 wherein performing the second 
scanning step in response to a feature of the first traverse section (Figure 10, part 1004). 

Claim 11-Takane et al. teach the method of claim 9 wherein the feature is an estimated 
width or an estimated orientation of the first traverse section (oriented ±z e.g. optical axis, 
"protrusion/depression" determination mentioned above). 

Claim 12 - Takane et al. teach the method of claim 11 wherein the orientation is 
estimated by comparing detection signals generated as a result of a scan of the first traverse 
section and detection signals generated as a result of at least one scan of a other traverse 
sections of known width (page 1, paragraph 8). 

Claim 13-Takane et al. teach the method of claim 9 wherein at least one additional 
structural element is provided at a vicinity of the reference structural element and wherein the 
steps of scanning further comprise scanning the at least one additional structural element to 
provide at least one additional relationship between the at least one additional reference 
structural element and a traverse section of the measured structural element (Figure 13). 

Claim 14-Takane et al. teach the method of claim 13 wherein the step of determining is 
further responsive to the at least one additional relationship (Figure 12, Figure 13). 

Regarding Claim 15, Takane et al. teach a method for determining a cross sectional 
feature of a measured structural element having a sub-micron cross section (meant for wires on 
a semiconductor, paragraph 1 page 1), the cross section is defined by an intermediate section 
that is located between a first and a second traverse sections (Figure 2, sides are traverses), the 
method comprising the steps of: scanning, at a first tilt state, at least a first point of a first 
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reference structural element and at least the first traverse section of the measured structural 
element, to determine a first relationship between the first reference structural element and the 
first traverse section (1002 of Figure 10); scanning, at a second tilt state, at least a second point 
of a second reference structural element and at least the second traverse section of the measured 
structural element, to determine a second relationship between the second reference structural 
element and the second traverse section (Figure 10, part 105/1006); determining a cross 
sectional feature of the measured structural element in response to the first and second 
relationships (Figure 9 and Figure 10, parts 1008 and 1013, 1014, where multiple cross sectional 
features of measured structural element are garnered from relationships). 

Claim 16-Takane et al. teach the method of claim 15 wherein the measured structural 
element is positioned between the first and second reference structural elements (Figure 2). 

Claim 17- Takane et al. teach the method of claim 15 further comprising a step of 
measuring a distance between the first and second points (Figure 10, parts 1013-1014). 

Claim 18- Takane et al. teach the method of claim 17 wherein the measured structural 
element is positioned between the first and second reference structural elements and wherein 
the step of measuring the distance comprising at least one scan of the first and second points 
and the measured structural element (Figure 2, reference structural elements on either side of 
measured structural element, distance is traverse section between edges (points aka position 
coordinates to create image as in Figure 12)) 

Claim 20- Takane et al. teach method of claim 15 wherein the structural element is line 
that has a top section and two substantially opposing sidewalls (Figure 2). 

Claim 21 - Takane et al. teach the method of claim 15 wherein the structural element is 
a contact ("protrusion," 1, 9). 

Claim 22 - Takane et al. teach the method of claim 15 wherein the structural element is 
a recess ("depression," 1, 9). 
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Claim 23 - Takane et al. teach the method of claim 15 wherein at least one additional 
structural element is provided at a vicinity of the reference structural element and wherein the 
steps of scanning further comprise scanning the at least one additional structural element to 
provide at least one additional relationship between the at least one additional reference 
structural element and a traverse section of the measured structural element (Figures 13 and 19, 
where more than one depression/protrusion means more information is garnered about the 
reference structural elements). 

Claim 24 -Takane et al. teach the method of claim 23 wherein the step of determining 
is further responsive to the at least one additional relationship (Figure 19, multiple structures 
shown with multiple traverse sections, and their respective broad or narrow peaks). 

Regarding Claim 25, Takane et al. teach a method for determining a cross sectional 
feature of a measured structural element having a sub-micron cross section, the cross section is 
defined by an intermediate section that is located between a first and a second traverse sections 
(Figures 1 and 2, sides are traverse sections, depression/protrusion is the cross section), the 
method comprising the steps of: scanning, at a first tilt state, a portion of a reference element 
and at least the first and second traverse sections (Figure 10, part 1002), to determine at least 
one relationship between the reference element and the at least one scanned traverse element 
and to determine whether an additional scanning is required (page 5, paragraphs 72-73, and 
Figure 10, part 1004); performing additional scanning steps (Figure 10, steps 1006 and/or 
1010), in response to the determination; whereas a tilt state of at least one of the additional 
scans differs from the first tilt state (Figure 10, parts 1005 and 1009); and determining a cross 
sectional feature of the measured structural element in response to the at least one relationship 
(Figure 10, parts 1013/1014). 

Claim 26 - Takane et al. teach the method of claim 25 wherein the step of scanning 
comprises scanning with an electron beam that is substantially perpendicular to a measured 
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object that includes the measured structural element (Figures 3 and Figure 10, page 1, 
paragraph 8). 

Claim 28 - Takane et al. teach the method of claim 25 wherein the determination of 
whether to perform additional scans is responsive to an estimated orientation of a traverse 
section (Figure 10, depression/protrusion determination step 1004/1008). 

Claim 33- Takane et al. teach the method of claim 25 wherein an additional scanning 
step for determining the first relationship comprises scanning, at a first tilt state, at least a first 
point of a first reference structural element and at least the first traverse section of the measured 
structural element (Figure 2, point being point to the left of the bottom most line of figures, 
approximately where the down arrow labeled TMi is pointing, then the traverse section being 
the peak of the edge). 

Claim 34-Takane et al. teach the method of claim 25 wherein an additional step for 
determining the second relationship comprises scanning, at a second tilt state, at least a point of 
the reference structural element and at least the first traverse section of the measured structural 
element (Figure 2, for same reasons as given above in Claim 33, to the HP1/HP2, page 3, 
paragraphs 51-52). 

Claim 35 - Takane et al. teach the method of claim 25 wherein at least one additional 
structural element is provided at a vicinity of the reference structural element and wherein the 
steps of scanning further comprise scanning the at least one additional structural element to 
provide at least one additional relationship between the at least one additional reference 
structural element and a traverse section of the measured structural element (Figure 13, where 
reference structural element (i.e. base/substrate layer on either side of protrusion/depression) 
and additional structural elements to be scanned are shown). 

Claim 36 - Takane et al. teach the method of claim 35 wherein the step of determining 
is further responsive to the at least one additional relationship (Figure 13, bottom half). 
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Regarding Claim 37, Takane et al. teach a method for determining a cross sectional 
feature of a measured structural element having a sub-micron cross section, the cross section is 
defined by an intermediate section that is located between a first and a second traverse sections 
(Figure 2, between sides), the method comprising the steps of: scanning, at a first tilt state, first 
portions of a set of reference structural elements and at least the first traverse section of the 
measured structural element (Figure 10, part 1002), to determine a first set of relationships 
between reference structural elements of the set of reference structural elements and the first 
traverse section (getting data, like results shown in Figure 2); scanning, at a second tilt state, 
second portion of the set of reference structural elements and at least the second traverse 
section of the measured structural element (Figure 10, part 1005/1006), to determine a second 
set of relationships between reference structural elements of the set of reference structural 
elements and the second traverse section (Figure 8, below); determining a cross sectional 
feature of the measured structural element in response to the first and second sets of 
relationships (Figure 9, depression/protrusion determination from comparison of half widths 
from gathered data in first and second scans). 

Claim 38 - Takane et al. teach the method of claim 37 wherein the step of determining 
comprises statistical processing of the relationships of the first set to provide a first relationship 
(page 8, paragraphs 110-114). 

Claim 39-Takane et al. teach the method of claim 37 wherein the step of determining 
comprises statistical processing of the relationships of the second set to provide a second 
relationship (page 8, paragraphs 110-114). 

Claim 40 - Takane et al. teach the method of claim 37 wherein the set of reference 
structural elements is positioned at both sides of the measured structural element (Figure 2, 
either side after protrusion). 
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Regarding Claim 42, Takane et al. teach a system for determining a cross sectional 
feature of a structural element having a sub- micron cross section, the cross section is defined by 
an intermediate section that is located between a first and a second traverse sections (Figure 2, 
edges as traverse sections, cross section the raised part), the system comprises: means for 
directing an electron beam towards an inspection object such as to scan, at a first tilt state, a first 
portion of a reference structural element and at least the first traverse section of the measured 
structural element, and to scan at a second tilt state, a second portion of a reference structural 
element and at least the second traverse section of the measured structural element (part 3, 
deflector 304 and page 3, paragraph 49); at least one detector that is positioned such as to detect 
electrons emitted from the structural element as a result of an interaction with the electron 
beam (Figure 3, part 306); and a processor, coupled to the at least one detector and to the 
directing means such as to process detection signals received from the at least one detector and 
to (page 3, paragraph 46, "a control processor provided separately from the scanning electron 
microscope body section may perform such processing as will be described in the following," ): 
determine a first relationship between the reference structural element and the first traverse 
section (page 3, paragraph 52); determine a second relationship between the reference 
structural element and the second traverse section (page 3, paragraph 52, "increase/decrease of 
the half width" i.e. between the first and second relationships/data collection for images); and 
determine a cross sectional feature of the measured structural element in response to the first 
and second relationships (page 3, paragraph 52, "depression/protrusion determination,"). 

Regarding Claim 45, Takane et al. teach a system for determining a cross sectional 
feature of a structural element having a sub- micron cross section, the cross section is defined by 
an intermediate section that is located between a first and a second traverse sections (Figure 2 
or Figure 17, both of which are detailed in the spec in regard to this method), the system 
comprises: means for directing an electron beam towards an inspection object such as to scan 
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(Figure 16, part 1605, scan coil), at a first tilt state, a first portion of a reference structural 
element and at least the first traverse section of the measured structural element, and to scan in 
response to a determination of a processor whether to perform a second scan, at a second tilt 
state, a second portion of a reference structural element and at least the second traverse section 
of the measured structural element (Flow of Figure 10); at least one detector that is positioned 
such as to detect electrons emitted born the structural element as a result of an interaction with 
the electron beam (Figure 16, part 1603); and a processor, coupled to the at least one detector 
and to the directing means such as to process detection signals received from the at least one 
detector and to (Figure 16, 1610 and 1611): determine a first relationship between the reference 
structural element and the first traverse section (Figure 10, part 1007); determine whether to 
perform an additional scanning (see Figure 10, part 1008); determine a second relationship 
between the reference structural element and the second traverse section, if a second scan is 
required (Figure 10, part 1011); and determine a cross sectional feature of the measured 
structural element in response to at least the first relationship (Figure 10, part 1012). 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kochi et al. 

(USPAPN 2002/017Q812) in view of Takane et al. (USPAPN 2003/0010Q14). 

Claim 6 - Kochi et al. teach a method according to claim 1. 
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They fail to teach wherein during the first tilt stage a measurement angle defined 
between a measured object that includes the measured structural element and an electron beam 
that scans the measured structural element is substantially ninety degrees. 

Takane et al. teach a first scan of an electron beam that scans the measured structural 
element at a 90 degree angle (Figure 3 and Figure 11). 

It is known in the art to scan at ninety degrees and will still give information about the 
relationship between measured and reference structural element, therefore, it would be obvious 
to try. Scanning a beam at a 90 degree angle to the reference structural element would yield the 
predictable results of garnering more information about the specimen and any measured 
structural elements. 

Claim 7 - Kochi et al. teach a method of claim 1. 

They fail to teach wherein at least one additional structural element is provided at a 
vicinity of the reference structural element and wherein the steps of scanning further comprise 
scanning the at least one additional structural element to provide at least one additional 
relationship between the at least one additional reference structural element and a traverse 
section of the measured structural element. 

Takane et al. teach wherein at least one additional structural element is provided at a 
vicinity of the reference structural element and wherein the steps of scanning further comprise 
scanning the at least one additional structural element to provide at least one additional 
relationship between the at least one additional reference structural element and a traverse 
section of the measured structural element (Figure 13). 

It would have been obvious to adapt the method of Kochi et al. to the method of Takane 
et al. since one application of this method is scanning semiconductor substrates, which will have 
a repeating pattern needing observation not just in a singular instance, but multiple measured 
structural elements traverse sections to completely inspect the semiconductor disk. 
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Claim 8- Kochi et al. and Takane et al. teach the method of claim 7. 

Kochi et al. fail to teach wherein the step of determining is further responsive to the at 
least one additional relationship. 

Takane et al. teach wherein the step of determining is further responsive to the at least 
one additional relationship (Figure 13). 

Motivation same as given above for Claim 7. 

Claims iq are rejected under 35 U.S.C. 103(a) as being unpatentable over Takane et al. 

(USPAPN 2003/OQ10Q14). 

Claim 19- Takane et al. teach the method of claim 18. 

He fails to teach wherein the at least one scan comprises preventing the electron beam to 
illuminate the measured structural element. 

It would have been obvious to one of ordinary skill to skip the measured structural 
element if the element had a width that was excessively wide and therefore not waste time 
observing it, since the objective in that case might have been to simply understand if it was 
protruding or recessing into the reference structural element (flow chart of Figure 10 of Takane 
et al.). Not illuminating the measured structural element would have yielded the predictable 
results of saving time when coordinates of the traverse sections are already known. 

Claims 27 and 2Q-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takane et al. (USPAPN 2003/0010Q14) in view of Muckenhirn (USPAPN 2003/0168.^4) 

Claims 27 and 28-32 are rendered obvious by the fact that Takane et al. teach the 
method of claim 25, further teaching wherein the determination of whether to perform 
additional scans is responsive to an estimated orientation of a traverse section. 
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Takane et al. fail to teach wherein the determination of whether to perform additional 
scans is responsive to an estimated width of a traverse section, cross sectional feature, or a 
threshold including a maximum or minimum width needed. 

Muckenhirn teaches a surface analyzing system wherein the determination of whether to 
perform additional scans is responsive to an estimated width of a traverse section, cross 
sectional feature, or a threshold including a maximum or minimum width needed (Figure 4, 
part 416). 

One of ordinary skill in the art could have pursued the width dependent observation 
method of Muckenhirn in order to avoid wasting time or slowing down inspection processes 
with for example, measured structural elements that are too wide to move along in a 
manufacturing base, or protrusions, perhaps wires, that are too thin to be operable 
(Muckenhirn, page 1, paragraph 3). 

There would have been a reasonable expectation of success since the observational data 
garnered from single tilt and multi-tilt images would have allowed a realization of the important 
characteristics of the wafer, and therefore, the capability to stop processing or continue 
processing as necessary if the semiconductor characteristics are unsuitable. 

Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takane et al. in 
viewof Kochietal- 

Claim 41- Takane et al. teach the method of claim 37. 

They fail to teach wherein the set of reference structural elements is positioned at one 
side of the measured structural element, since the reference structural elements are positioned 
between the measured structural elements, as per Figure 13. 

Kochi et al. teaches a way to create reference points (Figure 4a, 4b). 
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It would have been obvious to one of ordinary skill to use these reference points created 
in a way to distinguish a portion of the substrate that is not a measured structural element, since 
the reference points would be placed in what is a design choice. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brooke Purinton whose telephone number is 571.270.5384. The 
examiner can normally be reached on Monday - Friday 71130-51100. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on 571.272.2293. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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